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Crop oil additives to herbicides 
Western Australian 
Department of 
AgrIcutture 
Agdex 100/685 
By Rick Madin, Research Officer, widely known are BP Ulvapron®, Use of crop oils In Western 
Weed Science Branch Ampol D-C Tron® Caltex crop oil Australia 
and Lovis etc. The aforementioned Crop oils have been used in 
Introduction oils are very similar but differences conjunction with herbicides for: 
Crop oils have been used in do exist with some oils, such as • Control of summer weeds, 
agriculture for many years as viscosity and distillation particularly melons. 
carriers and spreaders for  temperature. These differences • Pre-cropping weed control and 
insecticides and fungicides, pre- may be reflected in differences in seed set control in pasture with the 
dominantly in the horticultural crop phytotoxicity. knockdown herbicides (paraquat/ 
industry. Recently they have gained diquat and glyphosate). 
prominence in broad scale The use of vegetable oils with • In-crop, selective, weed control. 
agriculture in Western Australia as herbicides has not been 
additives to herbicides in many and researched by the Western Control o f  summer weeds 
varied situations. Their use has Australian Department of Trial work has indicated that the 
been based on the premise that oils Agriculture, addition of crop oils to 2,4-D and 
improve the efficacy of herbicides Garlon 480® has greatly enhanced 
by acting as: What do oils do? control of both paddy and afghan 
• Antievaporants; When a crop oil is added to a melons. The oils presumably 
• Antidrift agents; herbicide mixture, both surface limiting evaporation of the spray 
• Deposition agents; tension and viscosity are modified. under summer spraying conditions 
• Spreaders or surfactants; and A crop oil will increase viscosity and and perhaps aiding penetration of 
• Penetrants reduce surface tension. Both of the plant cuticle by the herbicide. 
these properties will have a Limited research on other summer 
Western Australian farmers have dramatic influence on the size, weeds has given variable results. 
been keen to use crop oils because distribution and survival rate of Control of Stinkwort, using many 
of the potential they offer to: droplets formed from a spray herbicides including Garlon 480® 
• Improve the efficacy of herbicides nozzle. and 2,4-D was not enhanced by oil 
and possibly allow herbicide rate additions. Control of some summer 
reductions. An increase in viscosity will result in growing declared weeds was 
• Make herbicides more robust, larger droplets being produced. A enhanced by oil additions 
particularly under adverse spraying reduction in surface tension will depending on the type and rate of 
conditions. have the opposite effect and result herbicide used. 
• Prevent herbicide drift and off- in the production of smaller 
target damage. droplets. In practice, the addition of No adverse effects of oil additions 
spray oil will reduce the number of were evident. 
Estimated use of crop oils in very small droplets and give a 
Western Australia in 1984 was in narrower, smaller droplet size Since crop damage is not a 
the order of 500,000 litres. This was distribution, consideration when spraying 
enough to treat approximately one summer growing weeds, the 
million hectares at the common rate As well as influencing the droplet addition of oils does not require 
of 1 per cent of the total spray size formed by the nozzle, addition caution. Commercial use of oils for 
volume (50 litres per hectare or of crop oils also influences the summer weed spraying is 
less). Use has declined since 1984. survival rate of the droplet in flight, widespread and recommended for 
However, in excess of 250,000 This is due to: wild melons. 
litres has been used annually in • A reduction in evaporation and 
recent years. • Residual volume. Pre-cropping and seed set control 
Department of Agriculture trials 
What are crop oils? When a droplet of herbicide involving oil additions to 
Crop oils are premium, base grade, contacts plant foliage the presence Spray.Seed 200® and glyphosate 
light paraffin based petroleum oils. of a crop oil (or a surfactant) in the for pre-cropping weed control, have 
They are the base grade oil from formulation may increase the not improved weed control. 
which many engine lubricating oils efficacy of the herbicide in two 
are formulated. Emulsifiers ways: Many farmers have claimed 
(surfactants) are added to allow • By decreasing surface tension of improved weed kill with both 
mixing in water. the droplet allowing better coverage products under commercial 
resulting in increased area of practice when oil has been added. 
Most, if not all, oil companies have uptake into the plant. 
one or more oils for use in • Aiding in dissolving the waxy 
agriculture (Horticulture). The most cuticle allowing an easier passage 
of herbicide into the plant. 
Because of the wide range of addition of oils to herbicides used A tolerance trial in 1986 on wheat 
herbicide rates used, weed type in-crop has given variable results, did show symptoms of crop 
and size, and spraying conditions, it depending on the herbicide used, damage with the addition of oil to 
is highly likely that benefits may be the target weed and the method of Hoegrass. Greatest damage was 
seen under some circumstances. application, experienced with 4.0 litres per 
Accurately defining those hectare of Hoegrass® with 5 per 
conditions may be difficult. Winter The greatest concern of the cent crop oil. Damage was evident 
spraying conditions are likely to rule Department has been the potential even at 2.0 litres per hectare of 
out any significant benefits for crop damage when oil is added Hoegrass® plus 1 per cent oil but 
attributable to antievaporant to selective herbicides, was shortlived. No treatment 
effects. reduced yield significantly below 
With manyherbicides the marginfor that of the unsprayed control 
One would expect oils to be of crop safety is quite narrow. The despite clear visual damage as 
benefit because of antievaporation addition of any product which exhibited by leaf lesions and growth 
when used with paraquat and further narrows the safety margin retardation shortly after spraying 
glyphosate for seed set control. has to be viewed with considerable (see Table 3). 
Conditions in late spring are caution. If oils enhance chemical 
frequently warm to hot and would deposition and uptake by the weed Another tolerance trial was 
favour evaporation of spray then the potential damage to the conducted in 1987 using 1.0 litre per 
droplets. crop must also be enhanced. Since hectare and 2.0 litres per hectare of 
Lflutidietti iierbioides direddy Hoegrasstio pius and minus oil on Farmers and others using oils with have wetting agents in their five wheat varieties - Kuhn, Eradu, seed set control herbicides have formulation, the effect of oil Aroona, Gutha, Gamenya and two 
claimed quicker and more uniform additions may be quite damaging Barley varieties - Schooner and seed head dessication, less drift through reducing selectivity. Stirling. Results are summarized in 
and better swath definition. Table 4. 
However, Department of Most interest in oil additions has 
Agriculture trials have failed to been with the selective grass Eradu appeared to show sensitivity 
demonstrate improvements in control herbicides Hoegrass® and to Hoegrass which was 
dessication of seed heads when Fusilade 2120. These herbicides exacerbated by oil addition. Aroona 
oils have been added to glyphosate are expensive and anything which yielded less when oil was added to 
or paraquat. The same trials have improves their effect or robustness Hoegrass® but did not suffer from 
however demonstrated benefits under adverse spraying conditions Hoegrass® + wetter. Both Stirling 
from the addition of extra non-ionic Is desirable. Recent trial work has and Schooner barley seemed to 
surfactant (NIS) above that in the therefore concentrated on: have some sensitivity to Hoegrass 
formulation or recommended for Crop tolerance to Hoegrass® and which was not clearly made worse 
addition. Fusilade 2120 and oil additions, by oil additions. All other varieties 
The effect of oil additions (to did not appear overly sensitive to 
Under high evaporative spraying Hoegrass®) on weed control. either Hoegrass® or Hoegrass® + conditions (low relative humidity) oil. 
and when using low volume Crop tolerance 
spraying and potential benefits from Tolerance of wheat to Hoegrass® All crop tolerance trials were carried 
oil additions are likely to be plus oil, and lupins, to Fusilade out under weed free conditions so 
greatest. 2120 plus oil was first examined in that the effect of the herbicides and 
1985. When oil was added at up to oil on the crop alone, could be 
Any improvement In grass 5 percent of the total spray volume, accurately evaluated. 
dessication through oil (or NIS) no visual or yield effect was 
addition is likely to be matched by experienced when up to 2.0 litres Weed control benefits 
increased damage to the legume per hectare of Hoecrass® was Yield benefits fromtheadditionof oil 
component of the pasture if it is applied to wheat or 1.0 litres per to Hoegrass® for wild oats and 
susceptible at the time of spraying. hectare of Fusilade 212® to lupins. ryegrass control have been 
Even the addition of nonionic demonstrated In several 
Selective in-crop weed control surfactant with the oil did not Departmental trials. Other trials 
Trials by the Department of adversely affect either crop. have failed to demonstrate any 
Agriculture with oil additives to benefit of crop oil over non-ionic 
selective in-crop herbicides have Oils alone, on both wheat and lupins surfactant. No adverse yield effects 
been carded out for three seasons showed no phytotoxlcity (see have resulted from the addition of 
and are fairly limited in extent. The Tables 1 and 2). crop oil to Hoegrass® with the 
exception of the 1987 variety 
Table 1. Tolerance of wheat to Hoegrass® + oil under weed free conditions 
at Dowerin in 1985 
Treatments Oil-Ulvapron Damage 
rating 
Yield 
kg/ha 
1 Nil herbicide 0 2,364 
2 1% oil 2,406 
3 5% oil 2,371 
4 1.0 L Hoegrass® + 0.25% WA 2,295 
5 1.5 L Hoegrass® + 0.25% WA 2,323 
6 2.0 L Hoegrass® + 0.25% WA 2,281 
7 1.0 L Hoegrass® + 1% oi 2,247 
8 1.5 L Hoegrass® + 1% oi 2,392 
9 2.0 L Hoegrass® + 1% oi 2,309 
10 1.0 L Hoegrass® + 5% o' 2,392 
11 1.5 L Hoegrass® +5% oi 2,274 
12 2.0 L Hoegrass® + 5% 01 2,337 
13 2.0 L Hoegrass® + WA + 1% oil 2,233 
14 2.0 L Hoegrass® + WA +5% oil 2,330 
(CV% = 4.58) (5% LSD = 179) 
Spray details - 11001 jets, 50 litres per hectare, 200 kPa, RH - 80%, 15°C. Crop: Eradu wheat Z13-13/21 
W.A.: Wetting agent (BS100) 
Table 2. Tolerance of lupins to Fusliade® plus oil under weed free conditions at 
West Dale In 1985 
Treatment Rate 
I.Jha 
Oil Damage Yield 
rating kg/ha 
1 Nil Herbicide 0. 2,355 
2 Nil Herbicide 1% 0 2,376 
3 Nil Herbicide 5% 0 2,342 
4 Fusilade® 0.25 0.25% WA 0 2,333 
5 Fusilade® 0.50 0.25% WA 0 2,265 
6 Fusilade® 1.0 0.25% WA 0 2,295 
7 Fusilade® 0.25 1% 0 2,320 
8 Fusilade® 0.50 1% 0 2,329 
9 Fusilade® 1.0 1% 0 2,312 
10 Fusilade® 0.25 5% 0 2,346 
11 Fusilade® 0.50 5% 0 2,256 
12 Fusilade® 1.0 5% 0 2,338 
13 Fusilade® 1.0 + WA + 1% 0 2,278 
14 Fusilade® 1.0 + WA + 5% 0 2,346 
(CV% = 3.87) (5% LSD = 151) 
• Old Fusilade formulation. Damage rating - 0 = no damage 
Spray details - 11001 jets, 54 Ulla, 210 kPa, RH -= 42%, 18°C. 
Crop: Chittick 5-8 True Leaves 
W.A.: Wetting agent (BS100) 
Table 3. Crop tolerance to Hoegrass® plus oil under weed free 
conditions at York In 1986 
Treatment Yield kg/ha 
1 Hoegrass® 0.5 L./ha + 0.25% WA 1,933 
2 Hoegrass® 1.0 L/ha + 0.25% WA 1,800 
3 Hoegrass® 1.5 1Jha + 0.25% WA 1,973 
4 Hoegrass® 2.0 Uha + 0.25% WA 1,946 
5 Hoegrass® 4.0 I./ha + 0.25% WA 1,746 
6 Hoegrass® 0.5 I lha + 1% oil 1,906 
7 Hoegrass® 1.0 LTha + 1% oil 1,720 
8 Hoegrass® 1.5 L/ha + 1% oil 1,893 
9 Hoegrass® 2.0 L/ha + 1% oil 1,913 
10 Hoegrass® 4.0 L/ha + 1% oil 1,933 
11 Hoegrass® 1.0 L/ha + 1% WA 2,026 
12 Hoegrass® 1.5 L./ha + 1% WA 1,920 
IS H ® 1  .5 Uila 1 ,GICA.1 
14 Hoegrass® 4.0 I lha + 5% oil 2,026 
15 Control 1,960 
(CV% = 6.9 yield) (5% LSD = 284) 
Spray details - 8003 LP Jets, 88 IJha, 65% RH, 17°C 
Table 4. Tolerance of wheat and barley varieties to Hoegrass® + oil under weed free conditions at 
Avondale, 1987 (yields In kg/ha). 
Varieties Control Hoegrass® treatments 
1.0 L + WA 1.0 L + oil 2.0 L + WA 2.0 L + oil 
Gamenya 2237 2357 2134 2446 2439 
Eradu 3167 3064 2659 2996 2670 
Gutha 2561 2505 2338 2647 2588 
Kuhn 3399 3577 3425 3699 3249 
Aroona 2963 3062 2701 2996 2739 
Stirling 3870 3750 3507 3622 3640 
Schooner 3750 3596 3336 3228 3441 
Means 3135 3130 2871 3091 2967 
CV% = 10.7 (RxVxR) LSD -296 (Rates) 
WA = Wetting agent 
Table 5. Control of wild oats with Hoegrass® + oil at DowerIn in 1985 
Treatment Plant counts 
wild oats/m2 
Yield 
kg/ha 
1 Nil Herbicide 216 770 
2 1% oil 225 740 
3 5% oil 207 720 
4 1.0 L Hoegrass® + 0.25% WA 44 1,550 
5 1.5 L Hoegrass® + 0.25% WA 33 1,610 
6 2.0 L Hoegrass® + 0.25% WA 18 1,630 
7 1.0 L Hoegrass® + 1% oil 26 1,490 
8 1.5 L Hoegrass® + 1% oil 26 1,780 
9 2.0 L Hoegrass® + 1% oil 15 1,810 
10 1.0 L Hoegrass® + 5% oil 36 1,640 
11 1.5 L Hoegrass® + 5% oil 14 1,840 
12 2.0 L Hoegrass® + 5% oil 7 1,880 
13 2.0 L Hoegrass® + WA + 14% oil 13 1,790 
14 2.0 L Hoegrass + WA + 5% oil 12 1,810 
(CV% . 5.8 yield) (5% LSD = 146) 
Figure 1. The effects o f  adding oil to Hoegrass® 
for wild oat control 
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tolerance trial reported above. 
When added to Fusilade 212® for 
grass weed control in Lupins, crop 
oils have performed similarly to 
non-Ionic surfactant. Insufficient 
trials have been carried out under a 
range of spraying conditions to fully 
evaluate the place of oils with 
selective grass controllers in 
legume crops. S e i n e  is registered 
for use with D-CTronOat 2 litres per 
hectare for control of some grasses 
in lupins. 
Benefits from the addition of crop oil 
to Hoegrass® have generally been 
demonstrated when low rates of 
herbicides have been used, that is, 
less than the recommended rate 
plus wetting agent. One trial 
demonstrated responses to oil at 
rates of Hoegrass® up to 1.6 litres 
per hectare when used for wild oat 
control. (Table 5 and Figure 1). 
Economic responses to higher 
rates of Hoegrass® have been 
demonstrated In two trials 
irrespective of oil additions. Yet 
Table 6. Control of wild oats with Hoegrass®, Combine® and Grasp®, plus and minus 
oil at Hamersley Siding and Mawson 
Treatment 
Hamersley Siding 
WO/m2 Yield 
kg/ha 
Mawson 
WO/m2 Yield 
kg/ha 
0.5 L Hoegrass® + WA 116 1,408 22 1,813 
0.5 L Hoegrass® + 1% oil 152 1,488 10 '1,747 
0.75 L Hoegrass® + WA 87 1,704 16 1,640 
0.75 L Hoegrass® + 1% oil 84 1,847 5 1,860 
1.0 L Hoegrass® + WA 64 2,017 8 1,933 
1.0 L Hoegrass® + 1% oil 67 1,632 4 1,920 
1.5 L Hoegrass® + WA 59 2,125 3 1,767 
1.5 L Hoegrass® + 1% oil 53 1,937 8 1,920 
2.0 L Hoegrass® + WA 27 2,376 6 1,973 
2.0 L Hoegrass® + 1% oil 27 2,089 - 3 1,907 
2.0 L Combine® 136 1,390 37 1,760 
2.0 L Coiliblii-a-k& + 1% oil 1ó2 1,i1 z 60 1,807 
1.5 L Grasp® + WA 10 2,493 5 1,727 
1.5 L Grasp® + 0.15% oil 7 2,385 4 2,013 
Control 265 681 159 1,213 
(CV-26% (CV-18% (CV-92% (CV-9.4% 
LSD 46) LSD-520) LSD 43) LSD 340) 
Hamersley Siding: Aroona wheat, Z14/21-15/22, 110015 LP Jets, 180 kPa, 73 Uha, RH 70%. 
Mawson: Kulln wheat, Z14.3/21, 110015 LP Jets, 180 kPa, 68 Uha, RH 59%. 
another trial showed no significant The above finding lends general Drift control 
response to Hoegrass® above 0.5 support to the findings of Ralph No.trials have been conducted by 
litres per hectare forwild oat control Burnett (CPC Newsletter No, 7 July the Department to evaluate oils as 
despite the addition of oil. (See 1985). drift control agents. Theory would 
Table 6). This diversity of results suggest that if oils make fine 
makes it difficult to predict when In summarizing the result of ten droplets larger and improve 
responses to Hoegrass rate and oil trials on the addition of oil to deposition then drift would be 
will occur and when crop damage Hoegrass®, compared to the reduced. It can also mean that 
may result, addition of non-ionic surfactant for droplets of driftable size would 
grass control in cereals, Burnett persist longer (anti-evaporant 
Responses to oil addition have concluded the following: effect) and therefore potentially drift 
been achieved using low pressure, • Oils did not increase crop injury, further. 
comparatively high volume even where bromoxynil plus MCPA 
nozzles. Excellent wild oat and was added to Hoegrass®. Oils plus Observations suggest better swath 
ryegrass control has been achieved non-ionic surfactant can cause definition and less visual drift when 
using these nozzles at half the damage. oils are added particularly at low 
recommended Hoegrass® rates • Oils often Improved Hoegrass® volumes ( m a l l  droplets) of 
with and without oil addition. It has performance In the absence of low application. In practice however, 
been suggested that good grass humidity conditions. many reports of off-target herbicide 
control in crop, and benefits from oil • Oils provided usually equal, drift damage have been associated 
addition can only be achieved using sometimes lesser, but often higher with the use of oils. Clearly, oils do 
high pressure, low volume jets. Our levels of weed control compared to not eliminate drift totally and may 
experiences do not totally support non-ionic surf actant. Yield even exacerbate the problem if 
this theory. responses averaged slightly higher used under adverse spraying 
Oils alone had no effect on wild oats with oils, conditions in the expectation that 
or ryegrass. There also appears to they will eliminate drift. 
be no benefit in exceeding 1 per 
cent oil in the total spray volume. 
Hoegrass®, namely dry stressful 
conditions at spraying time. 
Potential benefits under these 
conditions could be considerable. 
Otherfactors which may impinge on 
crop safety include changes in 
Hoegrass® formulation or 
additives, water quality, volume of 
application, type of spray nozzles 
used, and changes in the various 
'fractions' of oils and so on. 
Farmers contemplating the use of 
oils should bear in mind the 
following: 
• Crop damage may occur when 
using oils with Hoegrass®. This is 
likely to occur when higher rates of 
Hoegrass® are being used under 
conditions which favour plant 
uptake and/or restrict plant growth 
after spraying. 
• Benefits in terms of improved 
weed control are likely to be 
greatest when using minimum or 
lower than recommended rates 
although benefits will not always 
occur. This does not imply that less 
than recommended rates of 
herbicide should be used. Best 
results are still likely to be obtained 
at recommended rates plus wetting 
agent. 
• Oils should never be used with 
broadleaf herbicides particularly 
Glean®, Brodal®, Diurone and 
MCPA etc. 
• Crop damage, if appropriate 
conditions prevail, is likely to be 
worse if oil and wetting agent are 
added to Hoegrass®. 
